Mechanism of transport and storage of neurotransmitters.
This review will focus on the bioenergetics, mechanism, and molecular basis of neurotransmitter transport. As indicated in the next section, these processes play an important role in the overall process of synaptic transmission. During the last few years, direct evidence has been obtained that these processes are coupled chemiosmotically, i.e., the accumulation of neurotransmitters is driven by ion gradients. Two types of neurotransmitter transport systems have been identified: sodium-coupled systems located in the synaptic plasma membrane of nerves (and sometimes in the plasma membrane of glial cells) and proton-coupled systems which are part of the membrane of intracellular storage organelles. From a bioenergetic point of view, the sodium-coupled systems are especially interesting, since it has recently been discovered that many systems require other ions in addition to sodium. It has now been demonstrated in several cases that, besides sodium ions, these additional ions, such as chloride and potassium, serve as additional coupling ions. These systems will be reviewed here in considerable detail with emphasis on the role of the additional ions. In the second part of the review we shall focus on neurotransmitter transport into storage organelles. Although both sodium and proton coupled systems have been reviewed in the past, there has been a shift from a kinetic and thermodynamic to a biochemical approach. In fact, a few transporters have been identified and functionally reconstituted. These developments have of course been incorporated in this review.